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(54) GAN CRYSTAL-GROWING SUBSTRATE AND ITS USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a GaN crystal-growing substrate which is 
capable of manufacturing a high-quaiity GaN crystal substrate that is thick and 
hardly contains defects such as dislocations and the like, and a method of 
manufacturing a GaN crystal substrate by use thereof. 
SOLUTION: A mask layer 2 is partially provided onto a front 1a of a base 
substrate 1 to partition it into a masked region 12 and a non-masked region 11. 
The mask layer is formed of a material such that no GaN crystal grows 
substantially from the surface of the layer. A breakage inducing part 1c, which 
causes cracking to the base substrate 1 when warpage is about to be generated, 
is provided to the other surface (rear) 1b. The breakage inducing part 1c is 
formed so as to bring about a cracking start point and moreover to make the 
cracking reach the masked region 12. 




http://wwl9.ipdl.inpit.gojp/PAl/result/detail/main/wAAAL.aqREDA411040849Pl.htm 



(19)B#B#imf (JP) (12) ^ H J{||^ f (A) (ii)#^ms»H#* 

#11^11-40849 

(43)&MB 5p*ll*(1999)2fll2H 



F I 

HO 1L 33/00 C 
C 3 0 B 23/02 

29/38 D 
HO 1L 21/205 



(21)ftM»#*f 


#^¥9- 192147 


(7DWISA 


000003263 










(22) a 


aft* 9 ¥(1997) 7£17B 










(72)3SlMf 


Hill JKfl! 








^«lMWiWlh«4TB3»* 
















Aft ft-m 






















(72)%K^f 


ST 1F- 






















(74)ftSIA 










mmmzm< 



(54) [3£HJI©«fW GaN^Mgfffl*±WOM 



(57) [gfa] 

[KB] WIT, Lfrfclsffiftif©fc»*flSL4i/> 

[Afi*#gQ ^- XfflS 1 OtS t, TS 1 at, §[$»S^ 
£VX*g2#IStfTVX?fl«cl 2 

(CG a N^Bftj^jSfiLffftlf^JfeW^BftSo ^-XS 



(51)IntCl. 6 SiSfJfH^ 
H 0 1 L 33/00 
C 3 0 B 23/02 
29/38 
H 0 1 L 21/205 




1 X-XSS 

1 a 4b-fcTa 

1 b HE 

i c «*r*8C 



2 

1 l #^x?®i£ 
1 2 



1 

irnxm i ] g a m^M,^Amm^-xmm(D 

-fiomic^ gp^fit^X ^l^SJj- 5tiT * jS« 
t^x'/WMtmM^ti, vx^jUi^rfig*©^ 

vX?I«fc|lt§J;5 fcJBlSteftT^* G a N£ft 

K9i$-?£3M$8 i e*©g a njm&Asms&R, 

G a N^SH© 1-10 0 . ?rfafc:glfiS*|HfflR«# 

#r*fc<DTfc*»*8 1 SB«<E>G a N 

ft 

SflMiE 1 3fE«©G a NSIS^ftfflSft 
m> ■: l l 2 o #iRifc«ffl*J:3li:J15jasttTV* 

4 EMO G a N$£Ajftg/B£&, 

5geft©G a N^llsSMSS, 

*JB©TJHIHc, n x Gay Alz N (O^X^K 0 
^Y^K X + Y + Z=l) frS>£S»§S 

SttTVS«|*5l 1 K«<DG a N^KSS^fflSlEo 
[||5f<iS 8 ] ff$]g 1 ~ 7 CD l ^-rtlAHctBKcO G a N 

3&&t LTvXi?I±*l7 £TG a N3&BIIJB*j£g 
[0 0 01] 

iiss , %n%m t \fc G a N mi£ B B B a«®»)fi^ri fc 

[00 0 2] 

[fi£*©gffi] HRW&GaNJR¥«fttea (WT, G 

±fc:Z n0^cQ/S«y7rJl«£U *©±k:/W 
<<K$tfBx ;l/j«ft}£ (J-XTn THVPEj ) 

TGaN«efi*jafi«-&**i*>^**c Sfc, 
SR«kLT, ^7rY71«WUt, Xt°*;k L 
GO, LAO, ZnC\ S i CS$0®K*JlifcV&j5rffi* 



(2) #M¥ 1 1 -4 0 8 4 9 

2 

[000 3] ! 

jS^jb^s ±*fttiffi^K ( 1 x l 0 ! c m~" ~ 1 x 1 
0 ! ' cm"'SJS) OGaNSMr B L*1lbtl^^^'j 
fc, g B B BB a p«±«r»^^»o CCTfiffiktt, ««± 
»CGaN3Me*Ji*J«fiS-&Si:*fc, 

•r s ^Pi-c?$. o , :}ib tef4(is H B B ^i-efe a it mm 

10 ^Sian^^LTfflt/^cO, ^Cft^jftcO^XkLT 

[0 0 0 4] £fcs ±Ef£*©J0aKrffifcJk ffl*.^ 
^77^7ifi±tG a N?^ B B B MMsfc$ftS-e3 
k, G aN3fiieAfc*7r-rriS«fc(DjlSBWffft©JS 
t/^^WBt^© X h UXtmi?*), G a NSIgJI© 

20 [ 0 0 0 5 ] G a N3MSft*««fc«fi«-&Sfc«), ffl 
*tf , 7-277884 r^*ffl#|gj| 

^ffMLs G a N ^IS B B B cO)?iS «fc 0 ffltt^f ^ HHHfjft 
©ffifi k LT, G a N AQJfBtfc li^^y ? *?8£ 

7r>T7»IE^H , *nWn*OTfH:ft< , G a N^|g B B B « 

[0 0 0 6] *aw©WBtis WBITn L/j^tRffiftJf 
.<0>Jl8*rtaL«:l^lSfill4G a NKISASffc^iinS 
30 C t ft < Kit m % G a N ?MSAl&ftm£&%9i$ L , 
*fc*n^fflV>fcG a Nmig B B B *«©»jt7Jr£Wtt-r 

[ 0 0 0 7 ] 

( 1 ) G a N^$S B B B ^J$ftRrtgft^-X*«©-/f^ffi 

9W&htNe&i£tu vx^ii{±^na#osffi^bii 

SftUfc G a N $f$Atfj£ft Lff ft</ v^fij^ e ft o N 

« k#sp(± - wnffiofi^ t ft ») ^-osijna^v x ^ a 
wtaiaws <t-5 tM?nti^ g a N^g^fis 

[0 0 0 8] (2 ) Hfe«BI«^ «7Z#?g, 
tt©HKKPT?**±K < 1 ) C«OG a N^ B B B fi)cSfl 

[00 0 9] ( 3 ) VX^I^ ^-XSSitSS 
t«Ga NSiKS© : 1 - 1 0 0 T^lBlicStf^^KM 
50 t©T»&* _tJB «. 1 ) EROG a N^ISHfig 



(3) 

3 

coo 10] (4) <*—7M&&. cm-yr-irmm. 
T°h%±m en ttcte (3) ts«0G aN^m^mm 

[ooii] (.5) WLmmmmtfwxi*m£tciz.mR<D 
lisPT^ot, c<Dwmm®ij\ ^-xss^ffi^ 
wmm ; i 1-20 > 73 faicmwz «t ? tM^nr 

V^±IB (4 ) 8B«<0G a N?S*Sllfi5cfiffiSft. 
[0012] (6 ) SJnffijb^- XStfc® RIt'So 

t, ®.mmm%m^m$iLrcRmti^*i?mmzmm? io 

(4) Sfcli (5) 8B«<DG a N^|g B B B J5i?fiffla«, : , 
[0 0 13] (7.) ^— XStS©-7u«B±Bt, fro 
TX^WOT^Mt, m Gay Ali N (OSX^ 
K O^Y^K O^Z^K X + Y + Z=l) frbft 

TMSntl^±S ( 1 ) S2KOG a NSSHf&fiffl 

[0 0 14] (.8.) ±fB < 1 > ~ (7) Ol>-fn^tfS 

>/nM%& 1 %£ t l r^x ^s±£?f ? reGa N$ffi 
***j«fis*ai8*#r * c -rs g a n 

[00 1 5 ] 

ft Atfte^iiSJItDfi^ffifc 4 OCD 5 ^-Wl ( h k 
i 1) fc*oT»£f S#&#fcftfcf> BR©ffit_L 

t, G a N3M3JR©i|£T?tt, CitWft^'JXil 
(W^ffii &6fflfe5fr\ PUlf, ^l^KOffifci (1 
-100) fc«KU 6ffi*^flfi&Ei:LT3:i:«>S* 

a-fcti [1 — 1 0 0} tmet%> sfc wia {1-1 

0 0 ;■ ffi}cS*t?^o C ttfcW ftffi«*ffliWt St* 
T { 1 1-2 0} i:SIB-r^o (1-10 0.) ffi 

lcS«&7aftii [1-10 0] , *ftfctSfflKJ:#|fij0* 
ft£ < 1-100) il, (11-2 0) ffifcglS&Ta 

iRit± [1 1-20) , zntmimfifacm^* <i 1 
-20) taia-rs, fat, hht?h\ jg»^T*s 40 

#&fc li , * ©IHSWi: \c ^ 4 1 XI E^tt if T*I5 
[0 0 1 6] OX7fg«j i: r#vx^» 14, t 

*iw*<Ktf - 6 ns imnmm<D±W) 

[0 0 17] *RW#6ti, ftl<:GaN$jfi$fi (ftfcG 
aNgl.) W77^ 7HSS3Sfi £ ©«?S»Rtf»» 



1 1-40849 

4 

£ LT, 0 5 (a) IC^tXvlc, ^-XSIgl ±lc, 
te^c/^--y^/U/cvxi'S2%l3!t, ««ffifr r 
•tBLTV^^X^M* 1 1 fcWG aNMMI r 

^-xa«S^f*tML-T5 L ^7 ? -9--YX©G a 
N^ISUSS O^S^-^^C^lcfc-pT^^-y f J%m 
±-r*Ck*®BLTt^* fl*l*¥7-2 7 3 3 6 7^ 

[0 0 18] *»i|l!WS#;£5fc:B8fc**fa;fc 
ISSs j£ft»fcjfiSS*;fc G a 3 0*S 6fc 

fc> El 5 (b) Ic^t^^lC 
T«& < , #G a 3 0 ^bVX 2 ±^9" 

[0019] 5 b G a 3 0 fcfcttS G a 

Wt^cfi-r«#tt^fe.|.Jb\ HI 5 (b) lc^T^n<, v 
x*I2«D±taftS«« (^vx^M«i:tTs w 

S£s 15 (c) fcS^D<, G aNSISHiivX^Ji 

[0 0 2 0] ±H5©j;5fc, VX^ffi«t(4Sn D pRT)5 
^Ga N3^eS«W#?>nS C btft>fr'jtch\ Ztlt 

mmic^mM^^^, c<om^G a N^g B B B )ii:^-x 

^ U S C **ffc t U C ti*3fe#-r 

[0 0 2 1] *«Wt*ti, G a N^£ B B a )l^UllfcffM 
9iif*±f*fcS0^4i;j;^ tLlttZtc. ^-x 

5 C i: ic J; o T , fift«R»SI5*ie^ t X 5££ 2 *fetU 
Tt/^o BP^, VX^i«±Kflp a n f4G a N^|g B B B 

tt, Wtiiii<0Jtff*ih«)aHBIfcUTfiJfflLTt^o * 

[0 0 2 2] 



?J1$fcVX7jf 2£RtfTVX^1I$ 1 2 k#VX7f( 

r«Bj irfenf^.) l bfciis ^-xSfifcHOfr^U 
<fc 5 4: fa 1 1*tcMtv&WB&tzmM9m 1 c *RlJ 
So JftiSSfaiau cH\ fflftffil dOfi^ifcftOx fro 

£j5)cfi£#T, J: -5 4: 

Lfckt, teJ§fJ§*gPfr&ffln#5i§fe*^3Ckfr7? 10 
t, LfrfeiItiB*vx^JiTfihfe*ci:*'T*#«o BP 

[0 0 2 8] ^-XSSij;, G a N^ H B B fr^fiRlf^ 

fiStfSlSfcillfliSftTlfVSs ^77^7, 7j<H, S i 
C^fcffll^TfcAlV, ftfrTt, t7r^7CCE A 
ffi, 6H-S i cats, #tCS-9-7r^7S«fr»S 

[0 0 2 4]^I(i, *ftg#<D*ffifrt>«*RW 20 
IcG a Nl^Slafrj^SUf&^ftf^ffll^c, COj;^ 
4*ffli:Lm tfiRy^fMftfrM/j^ft, 2£lcc 
©2MI«*£LTS i, Ti, Ta, ZrfOgW 

[0 0 2 5] VX7H&, 0lRfcfK^^ X/W2, 

c v D*o^£t: J; f ;a«^s^a-j «t 'J tMlfc 

t£, jfiflJO 7 * h V V ; /77 <fc -3 TMM 

[0 0 2 6] vx'/loM/^-xi 7X'/|« 
t>\ ^-Xgfi±fcj&gf 3 G a NIRSfl© < 1-10 

o: 73^jfcSi) : sw«* / >^< fctwrsfcofc-r 

i£¥f-Bh\ (1-100 > 7a [RlO^^W-r 3 <t o 

{1 1-2 0} ffifr, VXi'IClItj&oT^gfS 
BtLTSSfS^nS, [1 1-2 0} Ili*77r-b"; 
h&BT&STctf), 77^-^6 {1-10 0} ffitcJt 40 

[0 0 2 7] vx^BOfFMA^-Mi, ^ti&fcoM 

7M« i:#vx^i«t fr£StcgE?iJ£ nfc¥f?WK© 
< 1 1-20 > 73[Rli: (1-100 > 75|q] 



1$Bfl¥ 1 1- 4 0 8 4 9 

6 

[0 0 2 8] aUHBNVSISH:. ^-XlftitG a 
B B B ©J¥@lS£ffMCTff®{*£{*tS«) fr£U i-5 4: L 

Tf*tltf± < , I^H SI 2 (a) IC^fV^KOSl 
c^, 12 (b) kl^fU^KOgSl c&iffr^f&tl 
*o HHftDlMiffiti, 0 2 (c> fc^f cfc^fc, ^-x 
Sfi 1 «9«iS 1 b fcflSROfBH 1 c LTfc&ZtU 1 

[0 0 2 9] «Jfc*j(|©f&riWS£Hu 7X7 hX7f> 
Hfr tU #t7^7^K> yfrffifil-eWS L l ^77 

^T-feSc «fc#»©«Hta5 c»©jsi fr&^-xs« 

(DfcfcT® 1 a £7?CDW3 B3~100 p m, L < 
ti 5 ~ 2 0 p m k "f tiff <fc 1/ \. Jf 3 fr 3 // mjfcfi&Tf&tl 
«««k LT(Dimtf& < x 1 0 0 /« m^?t gtt 

[0 0 3 0] m£©IfelB|5©M£7£iJ, CO: U— 9 s 

[0031] esiiif^coff^v^-yapi^^n^^ 
fr, «^#^HllicjfM?tifc#fr, ^-x««©« 

[0032] mmmmm^m^nLx^ vx7 

f S fiJtiffifr R^— X*tg©^\ t ffiffi i: 4 3 <£ ^ »c ffM 

^ (D« £ \c {± , xSfiO'x # fjSSi k v x 7^«c <D 
Mf^, IP*, -^-xS|g«|g 0 B B7af4i; ; e©±{c^fii-§ 
G aNSS B B B cDfg 9 B B 75ek«Mf^#»,L, 5S«f§«gr> 
fr?>Sg4LfcSiJtlB KSIWBD fr, VX7fS«tPJl 

r s <t o **fi»sMo <t rr? x ^ if ^ j^jsg-r s © fr 

#*UT»*Rf Ci/\: 
[0 0 3 3] ^-xas^^frT-tCffi^xr 

attfcBffrSl^ftftHff^feSo 03 fi, CE^77^ 
71S11C G a NgUfrJtft Lfc k #«D«JB* CW15 
^5iftH7*oT, •9-7T'f7', ! i;g B B B k^©att (a, 
~ a a ) *- tiMUtm. G a NlSiftk a tt (a.- 
a s ) **»^LTfe!), Ctt^itaWktT, +/7 



7 

7 -4 7*g A t G a N ISA £ *S*l^t>«T^ LT i/ ^ , 

x t£ £ * ^> * -£7c # , ^ y r A 7ffiik(D a M 
left LTG a N ffig£h<D a W Ji > C tt£ p^lMc 3 0 1 HI 

[0 0 3 4] ^77-f71fittt 'VtfflffifcLTRffi 

ii-102} m*.&cmvyT<{T&B&m 

T^At-fetf^ < 1 1-20; j5fp}0Mm%M$.tLT 10 

RSt± a 1-20 ^ifiioit»*aa*i:bTsiKafcW 

SfiO R mtts G a N $£A<D Cm tit, G a N A 

t^tjs ; i - i oo: J]fa<Dm.m*3£B£ LT^fr 

[0035] tot, ^-xmutLxcm^-yr-47 
WB&m^itms. mmnm%m, c^y r^rmm 20 

(DCmct3tf& < 11-2 0> #|qJ<Di£i&U:}&oTi&C 

t ± -jfc > mmmsn 1 c ^ & *g£ l 7c r a < ijna > 

x*M«©tftTTl±ft<* *W>5 7. 6" T7^icfi«$ 

[0 0 3 6] ^-XffiSiiLT, Affi^vr-frSK, 
6H-S i C*R#fl|V**#&Trfc, ±!2C®^77-f 

rsftoi^fcHi*^ «»R©'\#iWii*wniBkLT so 

$m& mtrnttzmnz^z^, m x * g 
t±#> « ct 5 t-r * tmtfiff s l 1 v, 

[0 0 3 7] •^-xSS043feTffifc}i^ffilc N vx ; ; 
S^ffMtulCs I m Gav AlzN (O^XSK 0 
SSY^K O^ZSK X + Y + Z=l) fr5ft31»BI 

TfjSLTtii/V c flic «fc r> T, G a N3R»fi©JWI 
/■«SAn n n»;W±-t3 , 
[0 0 3 8] *%EV!«G a N$IS£08&K&&& ±12 40 
RBBOG a NlM8ftJ*Sffl»tE*fflV^TG a N3RBA« 

IBt3^ 15 (a) fc^f* 5 fc, TXi'Iitcri 
liGaNWafciotftlSn, *&lC0 5 (b) fc 
^-r<fc9t, G aN3frBAt±vX?JI<D±ffi,fc?>*>fl»'< 
IHit*. C0i:#, G aN3&BA*iflS£73lRl (C$fc£ 
Id] ) rcltT*<s *6E»tHaW)flIB5*fH5Sj«i:LT«e 

■T*j£fi*SAi:&iftU oWctiHS (c) tcfcfJ;? 50 



^Pfl^P 1 1 - 4 0 8 4 9 

8 

SI«HEflaR©»*» S> S f J L J: o ft 3 tf, 

m i stc^ih 4 ic^fj; o \c*—73Bga£ifim%. t < 
i ijtiTS^ c k * < , wme> g a n Aiitfff 5 n 

5c GaNSISASft^ COJPBt<0Ji*^-XlSficr 

[0 0 3 9] *SSWOG a N^tSAj£5ffiSK±(i:l5A 
j^S^-tir^^ttlRii:, I in Gav Ah N (0^X 
OSY^K O^Z^K X + Y + Z=l) T*^ 
sn^ G a NSOft^i^W&nS, (p 

[0 0 4 0] G a NlMiSAJiOJ*ft&?*fc , OV^TttlWll 
ii*<s HVPE, MOVPE, MBEfi;^l^§ 
§7b^ fct)*3»tHVPEH:j«fiaft*«*1»k:**ii^V^ 

[0 0 4 1] *56BJ(D®3g73r£fcJ;oTf#?.nfcG a N 
[0 0 4 2] 

To *H»Jt?ti, ^-XlfitLTCit77-i'7S 
S*ffll/^T*%Kt i« G a NS^ B B B 6|giiS^lfP 
Ls fMffl^TG aNlSASSWfiL/c.: 
[0 0 4 3] [G a N ^ Al££ffl StitOgBftO H 4 t 
^•TJ:"5fc^ «S2-fyf\ *?3 3 0(tm, Cffi*7 
r-r7Sffi±^ MOVPESMfot> JP£3 0n 

^Tl. 5/imOGa NISA^iiSSS (0^1*1 

mi^-tco Sbtwc s iOs »Btfr&ft*vx 

ffMLfc,:. VX'/lZii, '1 -10 0 7a Iftt^tf * 
ftt^LTffML, S?0. 5/jnu VMS fi DM* 
fKfc*»t«^©^CMHIt; -v ^20(/mt L/C: 
[0 0 4 4] Cm^-y 7 -4 TMU(OMM 1 blc, ^Igff 
«gP k L T V ^K<D»£8«M$ ft 5 «t *> X ? =7 << 
\z J: o T^fig ifWnn G a N AtffiffllMR*^ 
fco v^tto^ii, < l l -2 o ^tsiaFSi^k: 

/to cfi^tf-y^{ivx^jifc|WIi;2 0 /im£U vx 
^7 OfSW>T?5 5 7. 6 * \c\tmrt <fc -5 icffM Lfco 91 
©JSRStt 1 0 Mm, V^fiDW<HS(i9 0 5 Tf**. 
[0 0 4 5] [G a N|gA©J¥BlBOffMJ ±15 G a N 
3fcefijftBUHS«*HVPE«Mfc«*U #vx^tS 
«*aj5ySk LT 2 0 0/l/ mOG a NlSAH^ffML 
/c, G aN^AtivX^ii±^Sl73fRlfct,jtSLvX^ 

i^^ti-j 7c,:. ^ftcaft^aia^BTs**^ 



(6) 



9 

[0 0 4 6] Cffi-9-7r-CTSS~G aN«|i«^it* 



[0 0 4 7] 

&G a N3MSJItfi53il«:j&g-e£So tfrfc^ GaNI 

y-x7ST-±$?3o for, mmr\ Lfr&ffliL&ZcD 



10 



1 1 -4 0 8 4 9 

10 

[B 1 ] *^OG a N^lg^fiffl»«6D-H51J^^-r 

[02] &itS§»g|5©lili£^T IT'fe^o 

[S3] Cffi^7r^7lfit^©±!^ltSG aN 

[0 4 ] *%BJ«G a N3S*Sft^ffl»««»(ff* L^i 

[0 5] G a N^*BS^vX^Ji±tJ«g-ra«JH5lJ 



20 



1 

1 
1 
1 
1 

2 
3 

1 1 

1 2 



iJtlffi 

G a NI&BI'b©!?!!!!! • 



[Hi] 



12] 




1 <-^IS 
1 a stTB 
1 b KB 



2 -?x?h 

3 GaNSHSflcWMSIB 
1 1 #VJJS8 

1 2 -7X9 fg« 



(a) 



Cb) 




Cc) 





(7) 



1 1 - 4 0 8 4 9 



[0 3] [0 5] 




a o 1 2) - (i t o 2} 



ftiiwfM 4Ti3ii hsws 



JP,11-040849,A [CLAIMS] 



1 / 1 



* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A mask layer is selectively provided in one field of a base board where a GaN system crystal can grow, and a 
mask area and a non mask area are formed in it, From the surface of itself, a mask layer consists of material in which a 
GaN system crystal cannot grow substantially, and in a field of another side of a base board. A substrate for GaN system 
crystal growth currently formed so that a destructive flare portion which induces a crack may be provided when 
curvature tends to arise in a base board, this destructive flare portion may serve as a starting point of a crack side and a 
crack side may arrive at a mask area. 

[Claim 2]The substrate for GaN system crystal growth according to claim 1 whose destructive flare portion is a notch 
groove or a band-like fragile site. 

[Claim 3]The substrate for GaN system crystal growth according to claim 1 whose mask area is what has a strip region 
which extends in the <1-100> direction of a GaN system crystal which grows on a base board. 

[Claim 4]The substrate for GaN system crystal growth according to claim 1 or 3 whose base board is C side silicon on 
sapphire. 

[Claim 5]The substrate for GaN system crystal growth according to claim 4 which a destructive flare portion is a notch 
groove or a band-like fragile site, and is formed so that this destructive flare portion may cross a field of a base board in 
the <11-20> direction of this board. 

[Claim 6]The substrate for GaN system crystal growth according to claim 4 or 5 with which a position of a destructive 
flare portion is determined so that R side which a crack side is an R side of a base board, and was generated from a 
destructive flare portion may arrive at a mask area. 

[Claim 7]one whole field surface of a base board — and the substrate for GaN system crystal growth according to claim 
1 with which a thin film layer which is from n x GaYaluminum 2 N (0<=X<=1, 0<=Y<=1 , 0<=Z<=1, X+Y+Z=1) on a lower layer 
side of a mask layer is formed in a base board via direct or a buffer layer. 

[Claim 8] A manufacturing method of a GaN system crystal substrate having a process into which a GaN system crystal 
layer is grown up until it covers a mask layer top using the substrate for GaN system crystal growth according to any one 
of claims 1 to 7 by making a non mask area on this board into a starting point. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the substrate for GaN system crystal 

growth, and the GaN system crystal substrate which used it. 

[0002] 

[Description of the Prior Art]Buffer layers, such as ZnO, are formed on silicon on sapphire, and thick film growing 
methods of a common GaN system semiconducting crystal (following and GaN system crystal) include the method of 
growing up a GaN system crystal by a hydride vapor-phase-epitaxial-growth method (following, "HVPE") on it. As the 
improvement art, it replaces with silicon on sapphire and there are a method of using substrates, such as a spinel, light 
gas oil, LAO, ZnO, and SiC, etc. 
[0003] 

[Probiem(s) to be Solved by the Invention]There is a problem of crystal quality that only the GaN system crystal of big 
9 -2 10 -2 

dislocation density (1x10 cm - 1x10 cm grade) is obtained from the difference in the grating constant between a 
sapphire crystal and a GaN system crystal in the above-mentioned conventional growing method. A rearrangement is a 
defect generated when growing up a GaN system crystal layer on a substrate and it is made to grow up in the state 
(lattice mismatching) where the grating constant has not agreed here, Since these rearrangements are crystal defects, 
when the GaN system crystal concerned — work as a nonluminescent recombination center, or that works as a path of 
current and causes the leakage current — is used for a light emitting device,, they become the cause of reducing a 
luminescent characteristic and a life characteristic. 

[0004]To the above-mentioned conventional growing method, if a GaN system crystal layer is grown up into a thick film 
on silicon on sapphire, for example, Great stress starts an interface from the difference of a coefficient of thermal 
expansion between a GaN system crystal and silicon on sapphire, the thick film of a GaN system crystal breaks, and there 
is a problem of area and thickness that a large sized substrate is not obtained. 

[0005]In order to grow up a GaN system crystal into a thick film, for example in JP,H7-277884,A "manufacturing method 
of the single crystal for semiconductors." He forms a notched groove in the rear face of silicon on sapphire, and is trying 
not to make the thick film of a GaN system crystal generate a crack as a substrate of ******** which breaks easilier 
than the thick film of a GaN system crystal. However, only silicon on sapphire did not break depending on the case, but it 
had become a problem that even the thick film of a GaN system crystal ******. 

[0006]SUBJECT of this invention is a thick film and is providing the substrate for GaN system crystal growth which can 
be manufactured without dividing the quality GaN system crystal substrate which moreover does not include defects, 
such as a rearrangement, and providing the manufacturing method of a GaN system crystal substrate using it. 
[0007] 

[Means for Solving the Probiem]This invention has the following features. 

(1) A mask layer is selectively provided in one field of a base board where a GaN system crystal can grow, and a mask 
area and a non mask area are formed in it, From the surface of itself, a mask layer consists of material in which a GaN 
system crystal cannot grow substantially, and in a field of another side of a base board. A substrate for GaN system 
crystal growth currently formed so that a destructive flare portion which induces a crack may be provided when 
curvature tends to arise in a base board, this destructive flare portion may serve as a starting point of a crack side and a 
crack side may arrive at a mask area. 

[0008](2) A substrate for GaN system crystal growth of the above-mentioned (1) description whose destructive flare 
portion is a notch groove or a band-like fragile site. 

[0009](3) A substrate for GaN system crystal growth of the above-mentioned (1) description whose mask area is what 
has a strip region which extends in the <1-100> direction of a GaN system crystal which grows on a base board. 
[0010](4) A substrate for GaN system crystal growth the above (1) or given in (3) whose base board is C side silicon on 
sapphire. 

[0011](5) A substrate for GaN system crystal growth of the above-mentioned (4) description which a destructive flare 
portion is a notch groove or a band-like fragile site, and is formed so that this destructive flare portion may cross a field 
of a base board in the <11-20> direction of this board. 

[00123(6) A substrate for GaN system crystal growth the above (4) or given in (5) with which a position of a destructive 
flare portion is determined so that R side which a crack side is an R side of a base board, and was generated from a 
destructive flare portion may arrive at a mask area. 

[0013](7) All over one field of a base board and a thin film layer which is from n x Ga Y aluminum z N (0<=X<=1, 0<=Y<=1, 
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0<=z<=1 X+Y+ Z=1) on a lower layer side of a mask layer, A substrate for GaN system crystal growth of the 
above-mentioned (1) description currently formed in a base board via direct or a buffer layer. 

[00141(8) The above (1) Manufacturing method of a GaN system crystal substrate having a process into which a UaN 
system crystal layer is grown up until it covers a mask layer top at either of - (7) using a substrate for GaN system 
crystal growth of a description by making a non mask area on this board into a starting point. 

[FuncLnllf the lattice plane of hexagonal-lattice crystals, such as a GaN system crystal and silicon on sapphire, may be 
specified with four Miller indices (hkil), in this Description when [ of a description ] an index is negative for convenience, A 
minus sign shall be attached and written before that index, and it applies to the transcription method of a genera Miller 
index correspondingly except the transcription method about this negative index. Therefore, in the case of a GaN system 
crystal, there is the 6th page of a prism plane (unique side) parallel to C axis, but (1 -1 00) is written, and when 
summarizing the 6th page as an equivalent field, {1-100} is written, for example. [ the one field ] [ field] A field parallel to 
C axis vertical to the aforementioned {1-100} field and is summarized equivalent, and it is written as {11-20}. A direction 
vertical to a field (1-100) [1-100]A set of a direction equivalent to it is set to <1-100>, and it is a direction vertical to a 
field (1 1-20) [1 1-20]It writes <1 1-20X [ a set of a direction equivalent to it ] However, in Drawings, when an index is 
negative, a minus sign is attached and written on the index, and it applies to the transcription method of a Miller index 
correspondingly altogether. , 
[0016]Both a "mask area" and a "non mask area" are fields in a base board side (when the thin film layer of a GaN 
system crystal is provided on this base board side, it is the upper surface of this thin film layer). The field of the upper 
surface of a mask layer carries out a mask area etc., and it considers that it is that of a potato, and ,t ,s used for 
explanation as homonymy. 

[001 7]As a measure against a crack of the GaN system crystal layer which originates in the difference between the 
grating constant of a GaN system crystal (especially GaN crystal) and a sapphire crystal substrate, and a coefficient of 
thermal expansion previously, as shown in drawing 5 (a), this invention persons, On the base board 1, form the mask layer 
2 patterned in the shape of a lattice, and a GaN system crystal is grown up only into the non mask area 1 1 which the 
substrates face has exposed, It has proposed preventing a crack by making it dotted with the GaN system crystal layer 
30 of a chip size to the whole base board side (JP,H7-273367,A). 

[001 8]Then as a result of this invention persons' repeating research further, when the GaN system crystal layer 30 
grown up dotty was grown up further, as shown in drawing 5 (b). it was checked that growth is performed not only to a 
thickness direction but to the transverse direction turned to up to the mask layer 2 from each GaN system crystal layer 
30. And there is a growth rate of the same grade as a thickness direction (C shaft orientations), and crystal orientation 

dependence became clear. . 
[0019]Although it generates in which [ whether the rearrangement which exists during the GaN system crystal in the GaN 
system crystal layer 30 is inherited from the ground containing a base board, and ] growing interface and there is the 
characteristic of growing up with crystal growth, Since the ground (growing interface) used as a source of release did not 
exist in the field (this field is also hereafter called a mask area as a ** mask area) which hits on the mask layer 2 as 
shown in drawing 5 (b). the knowledge of being in a non-transformation state was carried out. When growth of the 
above-mentioned transverse direction was advanced further, as shown in drawing 5 (o), the GaN system crystal covered 
the mask layer 2 top thoroughly, and embedded the mask layer, and large-sized and the thing without a crack with 
dramatically few defects in this mask area acquired for the GaN system crystal 3 of a thick film were found out. 
[0020]As mentioned above, although it turned out that a thick GaN system crystal layer is obtained for high quality in the 
mask area, simultaneously with it, this invention persons newly found out that curvature arose in the whole layered 
product according to the difference of the coefficient of thermal expansion between this thick GaN system crystal layer 
and base board, and were taken as the problem which should improve this. 

[0021]ln this invention, when a GaN system crystal layer tends to be formed in a thick film and curvature tends to arise 
in the whole layered product, the destructive flare portion for inducing a crack is provided in the rear face of a base 
board so that a base board may break itself, and may cancel stress and curvature may be prevented. And by making a 
destructive flare portion and a mask layer correspond, the crack side which generated the destructive flare Portion as a 
starting point was made to arrive at a mask area (mask layer undersurface), the crack was stopped there, and ****** of 
the thick film layer of a GaN system crystal is prevented. That is, the main part of this mask layer is used as a barner 
which stops advance of a crack side, using the upper surface of a mask layer for growth of the transverse direction of a 
quality GaN system crystal layer. The mask layer and the destructive flare portion are formed as a formed pattern in 
consideration of each other, and the desirable starting point and terminal point of the crack are constrtuted by these two. 
[0022] 

[Embodiment of the lnvention]Hereafter, it explains per embodiment of the invention, referring to Drawings As shown ,n 
drawing 1 in the substrate for GaN system crystal growth by this invention One field of the base board 1. Ut is also 
hereafter called a "right face") The mask layer 2 is selectively formed in 1a, the mask area 12 and the non mask area 1 1 
are formed, and when curvature tends to arise in a base board, the destructive flare portion 1c which induces a crack is 
formed in the field (it is also hereafter called a "rear face") 1b of another side of the base board 1. The destructive flare 
portion 1c is formed so that it may become a starting point of 1 d of crack sides and the crack side may arrive at a mask 
area When the thick film layer 3 (the inside of a figure, dashed dotted line) of a GaN system crystal tends to be grown up 
and curvature tends to arise in the whole by this composition, a crack can be generated from a destructive flare portion, 
moreover it is divided, and a field can be stopped by a mask layer. That is, curvature can be prevented, without the thick 
film layer 3 of a GaN system crystal ******(ing). 

[0023]The sapphire and crystal which are used widely when a GaN system crystal just grows, for example, a GaN system 
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crystal is grown up from the former, SiC, etc. may be used for a base board. Especially, C side, A side, the 6H-SIC 
substrate, especially C side silicon on sapphire of sapphire are preferred. 

[0024]From the surface of itself, the material in which a GaN system crystal cannot grow substantially is used for a mask 
layer. As such a material, amorphous bodies are illustrated, for example and nitrides, oxides, etc., such as Si, Ti, Ta, and 
Zr, are further illustrated as these amorphous bodies. It excels in heat resistance especially, and membrane formation and 
the Si0 2 film in which etching removal is comparatively easy can use it conveniently. 

[0025]After forming a mask layer so that ail the substrate surfaces may be covered, for example by methods, such as 
vacuum deposition, weld slag, and CVD, it patterns optical photosensitivity resist with the usual photolithography 
technology, and is formed by the means of exposing some substrates by etching. 

[0026]As for the formed pattern of a mask layer, it is preferred that a mask area shall have at least a strip region which 
extends in the <1-100> direction of the GaN system crystal which grows on a base board. That is, it is preferred that the 
boundary line of a mask area and a non mask area forms so that it may have a line segment of the <1-100> direction. 
{1 1-20} side of a GaN system crystal is secured by this as a field which grows over the upper surface of a mask layer. 
Since {1 1-20} side is a field [ facet off], it is a field which grows at high speed compared with facet {1-100} side. 
[0027]As for the formed pattern of a mask layer, it is preferred to also take into consideration and form the thing of the 
destructive flare portion formed corresponding to a mask layer in addition to considering it as the desirable formed 
pattern of itself. Namely, when a mask area and a non mask area use the formed pattern of a mask layer as the pattern of 
the shape of parallel stripes arranged by turns, and the pattern of the shape of a lattice which intersects perpendicularly 
in the <11-20> direction and the <1-100> direction, It becomes a pattern which the destructive flare portion formed 
according to them may also make generate a crack preferably, growing up a GaN system crystal at high speed on a mask 

[0028]When a destructive flare portion tends to form the thick film layer of a GaN system crystal on a base board and 
curvature tends to arise in the whole layered product, a crack may be induced to a base board and a notch groove, a 
band-like fragile site, etc. should just be illustrated. The slot 1 c of the shape of a V character which the notch groove 
should just be a thing of the sectional shape from which stress concentration may arise geometrically, for example, is 
shown in drawing 2 (a), the slot 1c of the shape of a U character shown in drawing 2 (b), etc. are mentioned. A band-like 
fragile site is the mode which is formed in the rear face 1b of the base board 1 as the band-like field 1c, and was 
deteriorated so that lower [ a mechanical strength ] to the suitable depth than the circumference, as shown in drawing 2 
(c). 

[0029]The formation method of a notch groove is a method wet etching, dry etching, dicing, scribing, etc. are mentioned, 
and simple [ especially scribing ] and desirable. What is necessary is for 3-100 micrometers of thickness from the deepest 
part (bottom of a slot) of a notch groove to the right face 1a of a base board just to be 5-20 micrometers preferably. If 
thickness is less than 3 micrometers, and there is no intensity as a substrate and it exceeds 100 micrometers, easy 
breakability may fully be unable to give. 

[0030]The formation method of a band-like fragile site can be formed by irradiating a formation part with high output 
laser, such as C0 2 laser and an excimer laser, and can be formed band-like and in the shape of a lattice by scanning a 

laser beam. . 
[0031]Although the formed pattern of a destructive flare portion is not limited, easy breakability of the direction which a 
notch groove and the belt formed frailly use as the pattern which crosses the rear face of a base board linearly to other 
points on [ one on a periphery to ] a periphery increases it more. As for the number of a notch groove and the belt 
formed frailly, it is preferred then to consider it as the pattern of the shape of stripes which should just determine that a 
crack will occur most preferably according to the scale of a base board, and set the interval suitably. 
[0032]Easy breakability becomes large and it is a desirable mode which is formed so that the crack side which face 
forming a destructive flare portion, and the formed pattern of a mask layer is taken into consideration, and also is 
generated from a destructive flare portion may turn into a cleavage plane of this base board, in that case, the relation 
between the cleavage plane of a base board, and a mask area — that is, It is preferred to form a destructive flare portion 
and a mask layer so that the crack side (cleavage plane) generated from the destructive flare portion may arrive at a 
mask area in consideration of the relation between the crystal orientation of a base board, and the crystal orientation of a 
GaN system crystal which grows on it. As described above, it is preferred to also form a mask layer in consideration of 
this point. 

[0033]For example, C side silicon on sapphire has a special relation about an a-axis between the GaN system crystals 
which grow on it also in a base board. On C side silicon on sapphire, drawing 3 is the figure which looked at the state^ 
when the GaN crystal grew from C plane direction, is a dashed dotted line about a sapphire crystal and its a-axis ( 3l a 3 ), 
and shows a GaN crystal and its a-axis ^-33) by the thick line. 

The sapphire crystal and the GaN crystal are piled up and shown by using C axis as a common shaft. 

As shown in the figure, when growing a GaN system crystal epitaxially on a sapphire crystal, the a-axis of a GaN system 

crystal serves as a relation rotated 30 degrees focusing on C axis to the a-axis of a sapphire crystal. 

[0034]There is an R side {1-102} in silicon on sapphire as a cleavage plane. For example, as shown in drawing 3 , by making 
the straight line of the <11-20> direction in a sapphire crystal into a nodal line, R side in C side silicon on sapphire makes 
the C side and angle of 57.6 degrees, and crosses at the case where it is divided and R side is used as a field using C 
side silicon on sapphire. By drawing 3 . R side made the straight line of the <11-20> direction the ground line, it has risen 
to space and the intersection with C axis is not shown. Since an a-axis has the relation rotated 30 degrees as 
above-mentioned as for C side silicon on sapphire and a GaN system crystal, they cross considering the straight line of 
the <1-100> direction [ in / side / of C side silicon on sapphire / R / in C side of a GaN system crystal / a GaN system 
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crystal ] as a nodal line. 

[0035]Therefore, when C side silicon on sapphire is used as a base board, it is one desirable mode to generate the crack 
which a destructive flare portion considers it as this pattern that crosses C page along the straight line of the <1 1 20> 
direction in C side of C side silicon on sapphire, and breaks and makes R side a field. 

As especially shown in drawing 4 . the destructive flare portion 1c can be mentioned not as directly under [ of a mask area 
] but as one mode with preferred your making it 57.6 degrees of slant located caudad so that R side (divide field) 
generated from the destructive flare portion 1c may arrive at a mask area. 

[0036]As a base board, even when using A side silicon on sapphire and a 6H-SiC substrate, It is preferred for it to be 
divided and to use the cleavage plane of each substrate as a field like the case of the above-mentioned C side silicon on 
sapphire, and the mode which generates the crack which breaks and makes a field a destructive flare portion to a 
cleavage plane, respectively, and stops a cleavage by a mask layer is preferred. 

[0037]The thin film layer which consists of ln x Ga Y aluminum z N (0<=X<=1, 0<=Y<=1, 0<=Z<=1. X+Y+Z=1) may be formed in 
the right face of a base board via publicly known buffer layers, such as direct or ZnO, before formation of a mask layer on 
the whole surface. By this, the crystal quality of the thick film layer of a GaN system crystal improves. 
[0038]The manufacturing method of the GaN system board of this invention is a manufacturing method into which a GaN 
system crystal is grown up using the substrate for GaN system crystal growth of the above-mentioned explanation. The 
non-mask part of a base board serves as a starting point, and GaN system crystal growth starts. As shown in drawing 5 

(a) it fills up with a GaN system crystal between mask layers, and if growth is continued, as further shown in drawing 5 

(b) ' a GaN system crystal bulges more highly than the upper surface of a mask layer. At this time, a GaN system crystal 
makes a starting point the side of not only a height direction (C shaft orientations) but said bulged part, and growth starts 
also to a transverse direction. As the growth crystal which makes the next non-mask part a starting point soon is joined 
and it is finally shown in drawing 5 (c). growth to a thickness direction continues the mask layer 2 top with a wrap 
thoroughly it goes, and the GaN system crystal layer 3 of a thick film is formed. The GaN system crystal layer of a thick 
film is obtained after GaN system crystal growth, without only a base board's breaking preferably and curving, as shown in 
drawing 1 or drawing 4 although curvature tends to occur in the whole from the difference of a coefficient of thermal 
expansion when returning temperature to a room temperature. A GaN system crystal substrate removes all other layers, 
and is free in the mode which uses the layer of this thick film the whole base board to the mode only us.ng the GaN 
system crystal layer of a thick film. 

[0039]The compound semiconductor of a GaN system the substance which should carry out crysta growth on the 
substrate for GaN system crystal growth of this invention is indicated to be by ln x Ga Y alummum z N (0<-X<-1, 0<-Y<-1, 
0<=Z<=1 X+Y+Z=1) is mentioned. In particular, GaN is mentioned to a thing useful as a thick film layer. 
[0040]Although there is no restriction about the growing method of a GaN system crystal layer and HVPE, MOVPE, MBE, 
etc can be illustrated, since HVPE has the advantage that a growth rate is very large, it is especially preferred. 
[0041]Light emitting devices, such as LED and LD, can be manufactured by forming electrodes, such as a light-emitting 
part which consists of a cladding layer and an active layer, on this board using the GaN system board obtained by the 
manufacturing method of this invention. 

[ExaSplelHereafter, working example is given and this invention is shown concretely. In this example, the substrate for 
GaN system crystal growth by this invention was manufactured using C side silicon on sapphire as a base board, and the 
GaN crystal substrate was manufactured using it. 

[0043][Manufacture of the substrate for GaN system crystal growth] As shown in drawing ^, on 2 inches in diameter, 
micrometers in thickness, and C side silicon on sapphire, using the MOVPE apparatus, low-temperature growth of the 
30-nm-thick GaN buffer layer (not shown) was carried out, and the thin film layer (not shown) of a 1.5-micrometer GaN 
crystal was grown up continuously. Furthermore, on it, the mask layer 2 which consists of a Si0 2 thin film was formed by 
sputtering process so that it might become a linear shape striped pattern. The mask layer 2 was formed as band-like [ 
which is prolonged in the <1-100> direction ], and set the center-to-center pitch of the belt in 0.5 micrometer in 
thickness 5 micrometers of bandwidths, and a striped pattern to 20 micrometers. 

[0044]As a destructive flare portion, the V character-like slot was formed in the rear face 1 b of C side silicon on 
sapphire with the scriber so that it might become a striped pattern, and the substrate for GaN system crystal growth of 
this invention was obtained. The V character-like slot was formed so that it might extend in the <1 1-20> direction, and it 
was set up make the crack by a cleavage plane induce. The center-to-center pitch was the same 20 micrometers as a 
mask layer, and it was formed so that it might be located in 57.6 degrees of slanting lower parts of a mask. The angle to 
which 10 micrometers and V character open a tooth depth is 90 degrees. 

[0045][Formation of the thick film layer of a GaN crystal] The HVPE device was loaded with the above-mentioned 
substrate for GaN system crystal growth, and a 200-micrometer GaN crystal layer was formed by making a non mask 
area into a starting point. The GaN crystal grew up the mask layer top to be also a transverse direction, and covered the 
mask layer thoroughly. While dropping the whole temperature to a room temperature, the crack occurred from the 
destructive flare portion in C side silicon on sapphire, and the curvature of the whole layered product was not generated. 
A crack side is a field of the slant in alignment with a cleavage plane. 
It had reached and stopped at the mask layer. 

Although there were some into which the mask layer is also divided, the crack had stopped at the interface of a mask 
layer and a GaN crystal layer even in such a case. 

[0046]C side silicon on sapphire - a GaN thin film layer were removed, and the GaN crystal substrate with a thickness of 
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200 micrometers which contains a mask iayer in an inside was obtained. This GaN crystal substrate was a flat and quality 

GaN crystal substrate having included the untransposed part. 

C0047] 

[Effect of the lnvention]As explained above, the quality GaN system crystal which does not include defects, such as a 
rearrangement, can grow up to be a mask area at high speed first by associating a mask layer and a destructive flare 
portion mutually, and constituting them. And if internal stress which a GaN system crystal is grown up into a thick film, 
and curvature produces occurs, a base board will break from a destructive flare portion, internal stress will be eased, and 
generating of curvature will be controlled. The crack side stops at a mask layer. Therefore, it is a thick film and the 
quality GaN system crystal substrate which moreover does not include defects, such as a rearrangement, can be 
manufactured. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing an example of the substrate for GaN system crystal growth of this invention. 
[Drawing 2l 1t is a figure showing the mode of a destructive flare portion. 

[Drawing 3] It is a figure showing the relation about the a-axis between C side silicon on sapphire and the GaN crystal 
which grows on it. 

[Drawing fli t is a figure showing the example of a mode with a preferred substrate for GaN system crystal growth of this 
invention. 

[Drawing 5l A GaN system single crystal is a figure showing the example of a state which grows on a mask layer. 
[Description of Notations] 
1 Base board 

1a One field of a base board (right face) 

1b The field of another side of a base board (rear face) 

1c Destructive flare portion 

1 d crack side 

2 Mask layer 

3 The thick film layer of a GaN system crystal 

1 1 Non mask area 

1 2 Mask area 



[Translation done.] 
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